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BACKGROUND 

This is  the th i rd  report discussing the Department s expanded pink 
salmon forecast studies throughout Alaska. Informational Leaflet #36, issued 
i n  March 1964, dealt  with the i n i t i a l  year of extensive pre-emergent f r y  
(alevin) sampling a t  ICodiak, outer Cook In le t  and Southeastern Alaska, as well 
as the t h i r d  forecast of Prince W i l l i a m  Sound pink and chum salmon runs, 
Informational Leaflet #47, (Hoffman, January 1965), dealt with pre-emergent 
f ry  studies in Southeastern Alaska i n  1964, which give much evidence of prob- 
able areas of adult abundance i n  the 1965 run. However, the short history of 
these studies has not permitted establishment of suff ic ient  f r y  abundance - 
adult abundance relationships t o  enable firm forecasts except i n  the case of 
Prince tdi l l iarn Sound. 

Recent pink salmon runs appearing on odd-numbered years have been 
notably smaller than those of even-numbered years throughout Central Alaska. 
A s  seen i n  Figure I, t h i s  different ia l  cycle strength has always persis ted 
i n  the Cook In le t  fishery but has been evident only since 1949 i n  the Kodiak 
and Prince W i l l i a m  Sound f isheries .  

In  each of the three central  Alaska areas under study, development 
of re l iab le  pre-emergent f ry  indices for  use i n  adult forecasting has been 
the primary objective . 

Secondary objectives have been as  follows: 

L) Improvement of accuracy of escapement enumeration-information, 
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especially i n  those streams under study for  pre-emergent f ry  and distribution 
abundance. 

2) Expansion of  optimum escapement research by ins t i tu t ing  egg 
sampling during the early f a l l .  The pinpointing of actual egg depositions 
w i l l  shed l igh t  on i n i t i a l  spawning success of escapements of variable size. 
Losses from t h i s  source may equal or exceed losses from egg t o  f ry  stages, 

The pre-emergent f ry  and estuarine study;.methods i n  a l l  areas were 
thoroughly described i n  Informational Leaflets #21 and #36, No change i n  
procedures i n  the three Central Alaska areas were made i n  1964. In each 
area we have attempted t o  increase the number of random points obtained from 
each stream where previous sampling appeared inadequate fo r  the spawning area 
involved. The number of sample points per stream has been gradually adjusted 
t o  be proportional t o  the size of the spawning areas. 

In  reporting resul t s  of the 1964 pre-emergent f ry  sampling, a l l  
tables  and figures have been converted in to  the metric system, as used by 
other agencies doing similar work. Thus, f ry  densit ies are reported i n  terms 
of f r y  (or alevins) per square meter, an area 10.75 times as  large as the 
square foot standard used i n  previous reports, 

Separate reports on Prince W i l l i a m  Sound, Cook In le t  and Kodiak area 
contained on the following pages, An appendix giving detailed Prince W i l l i a m  Sd. 
spawning ground counts and age analysis of churn salmon is  attached a t  the rear  
of the three reports, 
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INTRODUCTION 

This i s  the  four th  report  on salmon forecas t  s tudies  i n  Prince 
I V i l l i a m  Sound. Noerenberg (61, 63,  64) forecas t  pink salmon runs i n  Prince 
W i l l i a m  Sound by analysis  of data col lec ted annually from three  successive 
l i f e  h i s to ry  stages: (1) re la t ionship  of indexed spawners t o  re turn ,  (2) 
re la t ionship  of indexed alcvin (pre-emergent fry)  abundance t o  re turn ,  and 
(3)  re la t ionship  of indexed early-stage f r y  abundance i n  the  estuarine environ- 
ment t o  return.  I n  t h i s  repor t ,  data from these three  applied s tudies  w i l l  be 
analysed and our bes t  estimate of the  1965 pink and churn salmon run w i l l  be 
finalized.g/ 

Re l i ab i l i t y  of Three Forecast Indices 

Theoretical ly,  our forecas t  estimates obtained from data col lec ted 
during e a r l i e r  s tages  of the  l i f e  h i s to ry  (escapement index) should. be l e s s  
r e l i a b l e  than estimates obtained from data col lec ted i n  l a t e r  l i f e  h i s to ry  
s tages  (alevin and estuarine f ry ) .  This is assuming of course t h a t  a l l  three  
sampling programs (escapement, alevin and estuarine fry)  are  providing t r u e  
ind ic  e s  t o  r e l a t i v e  abundance. 

Deviations from t h e  average expected re tu rn  from a given escapement 
index would depend on how much the  following applicable f ac to r s  varied: (1) 
po t en t i a l  and ac tua l  egg deposition (2) over-winter survival  ( i n  t he  gravel) 
(3) estuarine survival  and (4) ocean survival .  Deviations from the  average 
expected re tu rn  from an a levin  index, however, should be l e s s  than i n  the  case 
of t h e  escapement index as the  freshwater survival  ( 1  IS 2) i s  r e l f ec t ed  i n  the 
alevin  density and only t he  var ia t ions  of the  estuarine and ocean stages of 
development would apply. Therefore, a l a t e  estuarine index t o  abundance should 
r e f l e c t  a t r ue  abundance a f t e r  freshwater and i n i t i a l  sal twater  mortal i ty have 
occurred and y i e ld  an index fo r  forecast ing pink r-ms t h a t  would be more prec- 
i s e  than e i t he r  an escapement index o r  an a levin  index. 

1/ Fishery Biologist ,  Cordova, Alaska - 
2 /  Assistant  Division Director, f o r  Research, Juneau,Alaska - 

3/ A preliminary forecas t  of the  1965 pink run i n  Prince Iiilliarn Sound was - 
made i n  Informational Leaflet  343 - Noerenberg and Ossiander. 



In Figure 2 the history and relat ive accuracy of the three indices 
tha t  have been used t o  forecast the Prince V J i l l i a m  Sound pink salmon runs 
are  shown. In Table 1, the differences between the mean forecast estimates 
and actual returning runs have been converted from numbers of f i sh  t o  percent 
deviations for  the years 1962,  1963 and 1964. 

From .Table 1 it i s  apparent tha t  thus f a r  the alevin (pre-emergent 
fry) sampling program has yielded the most re l iab le  index. This is  part icular ly 
true on the even-numbered years, as evidenced by only a l.= difference between 
the forecast and the actual return i n  1962, and only -1% difference i n  1964, 
Noerenberg (1964) suggested that  alevin sampling on even-numbered year runs 
would probably provide a bet ter  index t o  actual alevin abundance i n  the stream 
gravels than sampling on odd-year runs since 70 t o  77 percent of even-year 
pinks spawn i n  easily sampled i n t e r t i d a l  locations. However, i n  the odd-years, 
50 t o  70 percent of the pinks spawn i n  upstream areas where ice  and snow i n  
March and April often inhibi t  comprehensive sampling. This problem was recog- 
nized and i n  the 1963 forecast report it was s ta ted  tha t  the i n t e r t i d a l  alevin 
index was probably underestimating the 1963 run, This was the case as  the fore- 
cast i n  1963 was 21.2% low (Table 1) . 

From Table 1 and Figure 2 it also is  apparent tha t  our escapement 
indices have yielded returns that  have varied considerably and are  not as pre- 
cise as the alevin index, Furthermore, the estuarine-beach count index, which 
should be the most precise, i s  the most unreliable (92% high i n  1963 and 52% 
low i n  1964) and i s  undoubtedly a resul t  of sampling techniques tha t  are not 
providing a true index t o  abundance. The Department i s  i n  the process of 
revamping the estuarine sampling program i n  an ef for t  t o  develop a usable 
index of abundance, 

TABLE L, PERCENT ACCURACY OF THREE PINK SALMON FORECAST INDICES I N  
PRINCE PJILLIAM SOUND, 19 6 2 -19 6 4 

Year of Return 1962 1963 1964 

l/ Escapement Index - 27.3% Low 25,0%High 18.9%High 

Pre-emergent Fry Index (Inter t idal)  1.1% High 21,2% Low 0.1% Low 

Estuarine-Beach Counts el 92,4%High 52.1%Low 

1/ Linear regr~ession 1962 6r 1964 - l og i s t i c  curve 1963. Linear regression i n  - 
1963 was 228% high. 

A s  a resul t  of the history and relat ive success of the three fore- 
cast  indices - escapement, alevin, and estuarine f ry  - it i s  concluded tha t  
the alevin index (pre-emergent fry) i s  the most re l iab le  t o  date and the pink 
salmon forecast for  1965 w i l l  be based on t h i s  index. However, certain escape- 
ment data w i l l  be used i n  order t o  establish the timing and re la t ive  magnitude 





I-/ of the  D i s t r i c t  runs,- 

Total  Pink Salmon Run Estimate Using Alevin Index (Pre-emergent f r y )  f o r  1965 

A s  was mentioned i n  the  section on Re l i ab i l i t y  of Forecasts, the  
pre-emergent f3y index on the  even years has been exceptionally precise ,  and 
it was a lso  pointed out t h a t  odd-year forecasts  from t h i s  index would vary 
more, due t o  i n a b i l i t y  t o  adequately sample the  important upstream zones i n  
some years. However, i f  we had weighted our samples col lected from the  in t e r -  
t i d a l  and freshwater zones i n  the spring of 1962 by the  percentage of t o t a l  
spawners u t i l i z i n g  these two zones (Table 2) our forecast  estimate i n  1963 
would have been approximately 13% low ins tead of 21% low. The l i nea r  re la -  
t ionship between a levin  per  square meter and the  returning run one year Later 
i s  i l l u s t r a t e d  i n  Figure 3 .  Calculations from t h i s  regression indicates  t h a t  
the  pink re turn  i n  1965 should be in the  neighborhood of 4.1 mill ion pinks, 
but may vary from a low of about 2,7 mill ion t o  a high of 5.7 mil l ion (cal- 
culated 10% e r ro r  of f r y  samples means and 95% confidence in t e rva l  of re turns  
about f i t t e d  l ine) .  Distr ibution of sample streams and abundance i s  shown i n  
Figure 4, 

Relative Abundance of PJevins (Pre-emergent fry) by Spawning Zone and Timing 

Although w e  have only two odd-year cycles f o r  comparison i n  Table 
3, pre-emergent f r y  dens i t i es  are l i s t e d  fo r  the  ear ly ,  middle and l a t e  run 
streams as  well as by i n t e r t i d a l  and freshwater spawning zones. One weakness 
i n  the data col lected thus far  i s  t h a t  most of the  upstream or  freshwater zone 
samples have been talcen i n  a l imi ted aren irmediately above high t ide .  How- 
ever, it i s  in te res t ing  t o  note t h a t  i n  the  freshwater zones, ear ly ,  middle 
and l a t e  groups on the  average have yieldea higher f r y  densit ies.  

l/ Pink salmon escapemenr counts hy stream and d i s t r i c t  are i n  Appendix A, - 
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Figure 4. Mean Pi& S8lmon Fry Per Square Meter i n  29 Streams 
Sampled in Apr i l ,  1964, 



TABLE 2. WEIGI-ITED RESULTS OF PRE-EMERGENT PINK SIW~OII FIX SAMPLING 1958 - 1963 

Year of IJumber and Percent Number and Percent Result an t  Alevins Return Run 
Spawning of I n t e r t i d a l  Spawners of Upstream Spawners Densit ies  per sq= 

(Catch & Escapement) 
~eter-1 i n  Millions 

6-12 ? Upstream 
I n t  .  on&/ ~ o n d /  Weighted 

1957 55,900 43% 74,100 5 7% 11.8 (14.1) 13.1 ,601 

1959 342,600 57% 258,400 43% No Sampling 4.500 

Year of 
Sampling X 

1/ Square-yard samples i n  1958, 1959 and 1961; 3-square foot  samples i n  1962, 1963 and 1964. 

2/ Samples from 4'-6' t i d e  stratum eliminated f o r  years 1961 and 1962; adjustment estimated f o r  - 
years 1958 and 1959. 

3/ IY6 upstream samples taken on 1957 and 1958 f r y  population; estimated from observed ratios of - 
1960-1963 samples. 

. . 

Source: 1957-1958, Kirkwood (1962); 1960-1963 ADFGIG Annual Reports 



TmLE 3. PRE-EMERGENT FRY DENSITIES PSR SQUARE METER IN YHE INTERTIDAL AND FRESHWATER 
SPAWNIBG ZONES OF EARLY, XIDDLE LATE STREAMS. 

ALL 

INTERTIDAL ZONE FRESHWATER ZONE ZONES 
Tlming o f  Year of Number Number Fry Per Number Number Fry Per Fry Per 
Escapement Sampling Streams Samples Sq. Feter Streams Samples S q .  Meter Sq. Meter 

Early 1962- 7 226 138.14 3 50 224.33 171.89 
19 64 5 98 94. .4g 7 13 6 175.77 143.41 

Middle 1962 9 222 l'i.3.73 5 123 267.57 187 .g i  
19 64 5 108 179.63 7 1.79 154.26 163.83 

Late 1962 16 423 152.54 9 7 0 158.89 130.94 
19 64 16 39 2 107 -07 10 200 150.07 121.58 

The f r y  dens i t i es  of middle run streams a re  comparatively higher 
i n  the  i n t e r t i d a l  zone compared t o  ea r ly  and Late streams, These d i f fe r ing  
f r y  dens i t i es  i n  1962 and 1964 could be a function of sampling e r ror ,  dis-  
similar spawning dens i t i es ,  varied over-winter mor ta l i t i e s  i n  t h e  gravel,  
or possibly timing difference i n  outmigratLon, In 1964 we must add a four th  
factor .  That i s ,  the  earthqtrak-. anu subsequent tsunamic act ion,  

Timing of Run as Determined by Pre-emergenr Fry Index 

By weightin:: the   ye-emergent indices i n  1962 f o r  the  ear ly ,  middle 
and l a t e  run streams by the ear ly ,  middle and l a t e  run escaperne~lt indices 
(1961) it i s  possible t o  a r r ive  art. a roug11 approximation of the  r e l a t i v e  
s i z e  of the  ear ly ,  middle and l a t e  runs i n  1963 (Table 4) .  Likewise by 
multiplying the  percentages obtained from 1964's f r y  dens i t i es  and 1963's 
escapement, (16.6% ear ly ,  22.1% middJ-e and. G1,3% l a t e )  by the 4.1 t o t a l  fore- 
ca s t  from pre-emergent f r y  sources (Figure 3) the  returning run i n  1965 should 
approximate : 

1. Early 682,000 (mid Ju ly )  
2. Middle 905,000 ( l a t e  July) 
3 ,  Late 2,519,000 (early August) 

If our  run returns i n  the  upper range ( 4 . 1 t o  5.7) o r  i n  the  lower 
range ( 4 - 1 t o  2.7) then these estimates would be higher or  lower accordingly. 
Also, from Table 4 it appears as i f  our ea r ly  and middle run segment w i l l  be 
less important i n  1965 than i n  1963 i n  i t s  percentage contribution t o  the  
t o t a l  run. The l a t e  run w i l l  probably comprise a l a rger  percent of  the  t o t a l  
run i n  1965 than i n  1963, There i s  a d i s t i n c t  pos s ib i l i t y  (Figure 4) t h a t  
earthquake and tsunamic actiorl may have contributed -LO t h i s  disproportionate 
weakening of *he ea r ly  and Inriddle Tuns., ? z r t i cu l a r ly  since a s ignif icant  
number of ea r ly  and middle run streams a re  ioca-ted i n  arzas where the  g rea tes t  
t i d a l  disturbances were noted (Figure 5 ) .  



TABLE 4, ESTIMATED T I M I N G  OF RUI'IS - PRINCE lULLI&I* SOUND 1963 AND 1965 

Year Fry No, of Streams Mean Fry Densities Escapement i n  Percent 
Sampled S ample d No, of Samples ?er sq, f t .  P e r  sq. meter Previous Year !Jeighted Return Run 

Er'XLY RUN STREAMS 
19  6 1 7 
1962 7 
19  63 9 
19 64 7 

Lf3TE RUN STXEAl!.1S 
1 9 6 1  17  
1962 1 7  
15 63 2 1  
1964  1 6  

TOTALS Escapement Year 1 9 6 1  1,726,000 261,680,960 100,OG 

Escapement Year 1963 1,061,000 141,090,320 100.00 

Escapements are for  t5min.g segments and a re  not f o r  streams sampled. 
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Estimate of D i s t r i c t  Runs by Weighting Pre-emergent Fry Index by D i s t r i c t  
Escapements 

The f i n a l  objective of pink salmon forecas t  s tudies  i n  Prince 
WiUiam Sound is  t o  provide the  fishermen, the  industry and management with 
a forecast  t h a t  i s  accurate i n  th ree  ways; 

1. Thewmagnitude of the  t o t a l  run, 

2. magnitude by timing of the  various segments of the  runs and 

3 ,  magnitude of d i s t r i c t  runs. 

TABLE 5. ESTIMATES OF THE 1963 PINK SALMON RUN BY DISTRICT COMPARED TO ACTUAL RETURN 
AND ESTIMATES OF 1965 PINK SALMON RUN BY DISTRICT. 

1961 Escapement 

M s t r i c t  Escapement % of Total  Fry Density % Escapement 163 Percent % Actual 

( ~ o t a l  E s t . )  .1 Meter X Fry Density Estimate Catch and 
Escapement 

Eastern 7071000 32.1 16.77 538.32 30.9 25 -2 
Northern 124,000 5.6 1.51 8.46 .5 1.6 
N .  W. Coghill 448,000 20.3 15 59 316.48 18.1 17.5 
S .  Western & Eshamy 135,000 6.1 22.58 137.73 7 -9 15.0 
Mont ague 289,000 13 .l 17.95 235.15 13.5 15 .O 
Southe as t e r n  501,000 22.36 507.57 - 29.1 25.6 

TOTALS ?,204.000 %L% 1,743 -71 - 100,oo - - 
1963 Escapement 

Eastern 378,000 28.1 14 -3  
Northern 78,000 5.8 11.7 
N.#. coghi l l  354,000 26.3 14.3 
S. Western & Eshamy 50,000 3.7 24.8 
Mont ague 69,000 5 .l 8 *7 
Southeastern 417,000 31.0 2?~!2 

TOTALS 1,346,000 100 .OO - - 

Es t . Run i n  

Thousands 

19 55 

1 . 9  11311,000 

5.4 220,000 
29.8 1,220,000 

7 -3 300,000 

3 -5 144,000 

22.1 980, ooo 

Point estimate of 4 , ~ 7 5 ~ 0 0 0  i n  pink run f o r  1965. 

I n  Table 5, an attempt has been made t o  breakdown the  point  estimate 
of 4.1 mil l ion ( f ry  regression i n  Figure 3) i n t o  the  probable magnitude of the 
run returning t o  each managemelit d i s t r i c t  i n  1965., Based on these data, the 



Eastern, Northwestern-Coghill and Southeastern d i s t r i c t s  w i l l  be the l a rges t  
producers. There i s  a pos s ib i l i t y  t h a t  the  estimate fo r  the  Southeastern 
d i s t r i c t  i s  low pa r t i cu l a r ly  since upstream spa-wing i s  very important i n  t h i s  
area and our upspream pre-emergent f r y  sampling was qui te  limited. 

Summary and Conclusions of Pink SaJmon Forecast Using Alevin (Pre-emergent 
Fry) Index 

1, Alevin index thus f a r  has been exceptionally precise  f o r  forecas t ing the  
even-year cycle. A weighted alevin index ( t o  con?ipcnsate f o r  upstream 
spawning), indicated t he  t o t a l  1965 pink run should be between 2.7 and 5.7 
mil l ion,  with the  mean re turn  calcula ted a t  4.1 million. 

2. The probable timing of the  1965 pink run was determined by weighting the  
1963 ear ly ,  middle and l a t e  escapements with respective f r y  densit ies.  
This indicated the  ear ly  and middle runs should be f a i r l y  sue&. i n  propor- 
t i o n  t o  the  l a t e  run. This estimate was based on 4.1 mi l l ion t o t a l  run 
point  estimate of the  alevin index. There was a pos s ib l i t y  the  earthquake 
i n  p a r t  may have caused t h i s  dispropor-iiionate reduction i n  the  ea r ly  and 
middle runs. 

3 ,  Using the 4.1 mil l ion to-t-al run f igure ,  the  probable magnitude of d i s t r i c t  
runs was calculated, Based on t h i s ,  the  Eastern, Northwestern-Coghill and 
Southeastern d i s t r i c t s  will make up the  bulk of the  1965 run. The South- 
eas tern  d i s t r i c t  may be underestimated since upstream sampling was poor. 

4. I f  t h e  point  estimate of 4.1 mill ion (range 2.7 t o  5.7) i s  rea l ized  i n  
1965, and depending on the  l e v e l  of gear operating, exceptionally res-  
t r i c t i v e  f i e l d  regulat ions may be necessary; par t i cu la r ly  during t he  
ea r ly  and middle runs and i n  Montague, Northern and Southwestern d i s t r i c t s .  

CHUM SALMON 

In  forecast ing the  1964 chum salmon run i n  Prince W i l l i a m  Sound, 
Noerenberg (1964) considered f i ve  types of data: 

1, His tor ic  population trends 
2. Recent escapement t rends  
3. Age analys is  
4. Pre-emergent f r y  dens i t i es  
5. Beach counts i n  es tuar ies  

H i s  conclusions indicated t h a t  the  chum run i n  1964 should approach a h i s t o r i c  
maximum of over 1.0 mil l ion f i s h ,  A r e l a t i ve ly  large  chum salmon run did  occur 
(minimum estimate, with l imi ted f ishery:  920,000) but the  run was probably 
below recorded h i s t o r i c  maximums t h a t  occurred i n  1944 and 1945 (1.2 mil l ion 
plus) and l e s s  than 1962 and 1963, 1.4 and 1-3 inillion respectively. 



Forecast Indices f o r  Chum Salmon Runs 

~ h o r s t e i n s o n ,  Noerenberg and Smith (1963) indica ted  from 19 5 2  t o  
1958 the  average age composi-tion of chum runs was 13 percent - 3 year o lds ,  
75 percent - 4 year olds,  and 1 2  percent - 5 year olds. Noerenberg (1964) 
found the  1963 chum runs were composed of 41 percent  3 ' s ,  49 percent 4 ' s  and 
10 percent 5's.  Intense age analysis  by -the Department on 1964's runs (Table 
6 and 7) revealed some i n t e r e s t i ng  points .  

TABLE 6.  CHUM~SALMON AGE ANALYSIS BY TINE PERIODS I N  THE FISHERY - 1964 

No. of chums sampled Percen t  Each Age 
Date Age 

3 4 5 Tot a 1  3 4 5 T o t a l  

TOTALS 1,053 5 47 2,405 43.78 54.26 1.95 99.99 

TABLE 7. CHUM SALMON AGE ANALYSIS O F  EARLY, MIDDLE A I D  LATE RmJ STREAMS - 1.964 

Timing Age Tot a 1  Percent  Each Age Tet a 1  

3 4 5 3 4 5 

Early 4 0 281 66 387 10.34 72.61 17.05 100.00 

Middle 3 0 75 6 111 27-03 67.57 5.40 100.00 

Late 3 3 80 1-5 128 25.78 62.50 11.72 100.00 

TOTALS 103 436 87 626 16.45 69.65 13.90 100 .00 

The age composition of t h e  catch was qu i t e  d i f f e r en t  than age com- 
pos i t ion  determined from stream carcass  samples.l/ In  p a r t  t h i s  d i f ference  
could be a t t r i b u t e d  t o  reabsorption of sca les .  There i s  a p o s s i b i l i t y  t h a t  
s ince  the  f i she ry  d id  not become in tense  u n t i l  l a t e  Ju ly  t h a t  a majori ty of 
the  4 t s  had already passed through before the  advent of the  f i she ry ,  thus 
y ie ld ing a higher percent of 4 ' s  i n  t he  stream analysis .  Conversely the  3 's  
may have been harvested more heavily. If t h i s  assumption i s  t r u e  then samples 
co l l ec ted  from streams (60% of samples i n  1952-1958) may not i e l d  accurate t age analys is  of Prince \4illiam Sound chm runs i n  some years.- Thusly, our 

l/ For breakdown of sca le  analys is ,  see Appendix G.  - 
2 /  Fishing seasons from 1953-1955 were general ly e a r l i e r  than t h a t  conducted - 

i n  1964.. 



age composition' of pas t  chum runs probably can not be readi ly  applied t o  
catches i n  order t o  determine whether an escapement t o  re tu rn  cor re la t i an  
exis ts .  One other point  t h a t  should be made i s  t h a t  f i shery  age analys is  
i n  the  1964 chum run confirms H e l l e t s  findings (1960) i n  t h a t  the ea r ly  f i s h  
tend t o  be older. Furtherfi~ore, the  data suggests, though it i s  f a r  from con- 
clusive,  t h a t  possibly the  middle and l a t e  run streams tend towards a higher 
percentage of younger f i s h  (3's and LC's) than the  ear ly  runs, Intense s tudies  
w i l l  be conduceed i n  1965 t o  follow through on age composition i n  the  f i shery  
and i n  ear ly ,  middle and l a t e  run streams. 

Recent Population Trends 

Noerenberg (64) pointed out t h a t  h i s to r i ca l l y ,  ( i n  1930 and 1940's) 
abundance peaks i n  pink salmon were usually accompanied by s imilar  abundance 
pealcs i n  chum salmon about two years l a t e r .  Furthermore, from these same data 
it appears t h a t  when pink runs increased subs tan t ia l ly  over a given parent  
year, chum runs increased also,  only one and two years l a t e r .  For example 
i n  Table 8 the  pink run i n  1'359 was eStimated a t  601,000; there  was an increase 
t o  4.5 mil l ion i n  1961, One year l a t e r  (1952) the  chum run (3  's from 59's 
escapement) was 1.36 million. The pink run i n  1960 (3.2 million) increased 
t o  8.8 mil l ion i n  1962; thus h Y s  from the  high pink survival  year of 59, and 
3 ' s  from t h e  high pink survival  year of 1960 made up the  1963 chm run of 1.3 
million. The pink run i n  1961, (4.5 million) increased t o  6-6 mil l ion i n  1963, 
indicat ing moderate pink survival ,  The chum run on the  other hand, declined 
one year l a t e r  (1964) , when 3 's from the  moderate pink survival  year of 1961, 
and 4 ' s  from the good pink survival  year of 1960 made up most of the  run. 
The chum runs i n  1965 w i l l  be composed of 4 's  from the  moderate pink survival  
year of 1961, and 3 's from the reduced pinlc survival  year of 1962. From t h i s  
we w i l l  pos tula te  t h a t  the  chum run i n  1965 w i l l  be lower than 1964. 

TABLE 8, P I N K  AND CHUPI SALMON RUNS I N  PRINCE WILLIAPI SOUND 
1956-19 64 - TOTAL RUN 

Year Pinks Chums 

Source: F.R,I., University of \lashington, 1956-1958; U.S.F.P?,S 
1956-1959 ; A.D.F.& G.,  1960-1962. 



Recent- Escapement Trends i n  Chum Salman Escapement 

The estimated chum salmon escapements by d i s t r i c t  f o r  Prince Idilliam 
Sound from 1957 t o  1963 a re  l i s t e d  i n  Table  NO l inea r  regression was evi-  
dent between escapements and returning run. Returning run t o  any par t icu la r  
escpament l e v e l  was determined by percentage composition of runs 3 ,  4 and 5 
years l a t e r .  A s  pointed out previously, the  age analysis  i n  the  1950's was 
quite l imi ted q d  may account i n  pa r t  f o r  t h i s  lack of correlat ion.  

TABLE 9. CHUM SALMON ESCAPEMENTS, BY MANAGEMENT DISTRICT, 1957-19 63 

MANAGEMENT 

DISTRICT 1957 1958 1959 1960 1961 1962 1963 

EASTERN 161,500 42,400 35,100 92,100 118,000 238,700 148,060 

NORTHERN 33,200 12,300 4,000 24,700 50,400 67,700 68,390 

NORTHWESTERN 46,200 10,500 107,zoO 40,500 70,900 96,000 114,240 

SOUTHbBSTERN 5 ,300 4,400 1,300 4,800 4,800 10,600 5,320 

MONTAGUE 9,700 7,000 3,500 16,800 34,400 34,200 15,070 

SOUTHEASTERN 13,500 9,200 6,700 23,000 59,900 39,700 20,020 

PkfS TOTAL 269,400 85,800 157,700 Z O l , g O O  338,400 486,900 371,100 

SOURCE: F a . I . ,  University of Washington, 1956-1958; U.S.F.W.S. 1956-1959; 

A.D.F. & G., 1960-1963. 

Results of Pre-emergent Chum Salmon Sampling 

Major chum salmon streams have been sampled comprehensively i n  the  
Sound only since 1961, The r e s u l t s  are  summarized i n  Table 10 i n  churn alevins 
per square meter f o r  early,  middle, and late-run stream categories. Chums 
from the  1961 samples w i l l  be returning i n  1965 as  5 year olds; 1962 samples 
as  4 's  and 1963 samples as  3's. The age analysis  of the  1963 run indicated 
10% 5?s. Age analysis  on the  1964 chum run showed variance between f ishery 
and stream, but stream age analysis  indicated only 13% 5 ' s  and the  f i shery  
1.9% 5 ' s .  For purposes of estimating the 1965 run, we will not consider 5 
year olds as dominating segments of the  run, I f  we sum the  f r y  densi t ies  of  
all major chum salmon streams combined fo r  1961 and 1962, (80.52 i. 38.92) and 
divide by 2,  a mean density of 59.72 f r y  per  square meter yielded a to t& chum 
run i n  1964 of an estimated 924,000 f i sh .  (4 year olds from 6 1  sampling and 
3's from 62's sampling.) Then, the densi t ies  f o r  62 and 53 (38.92 + 56.01) 
are summed and divided by 2 ; s  mean density of 47.47 f r y  per square meter 
r e su l t s ,  By cross multiplying i n  the  proportion 59.72 = 47.47 a rough e s t i -  - 

924,000 X 

y Breakdm of chum escapemer~ts ,,;.e l i s t e d  i n  Appendix B-E, 1960-1963. 



mate of 1965 chum run can be made of 734,000. Two possible sources of e r ro r  
i n  t h i s  type o f  point  estimate are :  

1. The f ry  dens i t i es  f o r  a pa r t i cu l a r  year do not r e f l e c t  mean 
dens i t i es  of po t en t i a l  3 ' s ,  4 ' s  and 5 ' s  i n  the gravel. 

2. Ocean and es tuar ine  survivals  f o r  the  years i n  question 
d i f fe red  considerably. 

Estuarine Observations May and June 1962  and 1963 

Beach surveys i n  1962 indicate6 chwn f r y  were i n  f a i r  abundance 
pa r t i cu l a r ly  i n  Sheep Bay, but 1963 surveys showed fewer numbers. The h i s -  
to ry  of es tuar ine  work f o r  pinks has t o  date not proven sa t i s fac tory ,  and 
the  same applies t o  chums. 

Summary and Conclusions of Chum Salmon Forecast Indices 

Based upon h i s t o r i c  population t rends ,  and pink survival  years the  
chum run i n  1965 w i l l  probably be lower than 1964's. Using the  l imi ted pre- 
emergent chum salmon indices t h a t  are  available,  the  1965 chum run i s  estimated 
t o  be i n  the  neighborhood of 734,000. The Bas-tern and Northwestern d i s t r i c t s  
w i l l  make up the  bulk of the  run with ea r ly  and middle runs tending t o  be 
stronger than the  l a t e  run. 

TABLE 10. RESULTS OF PRE-EMERGENT CHUM FRY SAMPLING IN PRINCE WILLIAM SOUND 
19 61 -19 63 

Sampling Number of Streams Number of Samples Mean Fry Density Per 
Ye a r  Sampled Taken Square Meter 

A. Early Run Streams 

B. Middle Run Streams 

C. Late Run Streams 

D. A l l  Major Chum Streams 



COOK INLET AREA PINK SALfiIOIJ FOECAST STUDIES 

Allen S. Davis, Fishery Biologist 
Alaska Department of Fish and G m c  

Division of Commercial Fisher ies  
Homer, Alaska 

INTRODUCTION 

The Division of Commercial Fisher ies  i n i t i a t e d  a pre-emergent f r y  
sampling program i n  Cook I n l e t  i n  the  spr ing of 1963. The inTf i a l  purpose 
of t h e  program was t o  determine the  f e a s i b i l i t y  of sampling f r y  i n  stream 
gravels  on the  outer  I(enai Peninsula, from Kachemak Bay t o  Port Dick. Ten 
major pink salmon streams were se lected f o r  study, of which s i x  were ac tua l ly  
sampled f o r  f r y  abundance i n  1963. Figure 6 shows the  study stream locations.  
The 1963 sampling r e s u l t s  were presented i n  Department of Fish and Game 
Informational Leaf le t  #36 (Davis, 1964).  It was concluded from t h i s  program 
t h a t  pre-emergent f r y  sampling was feas ib le  and would eventually provide e s t i -  
mates of returning adul t  pink salmon i n  the  study area (Southern and Outer 
D i s t r i c t  runs) . 

History of Cook I n l e t  Pink Salmon Catches 

The commercial catches of pink salmon from 1951 t o  1964 i n  th ree  
areas of Cook I n l e t  are shown i n  Figure 7. The runs on odd-numbered years 
i n  the Northern and Central d i s t r i c t s  a re  of ins ign i f ican t  magnitude. Since 
1955, r e l a t i ve ly  small odd-year runs have occurred i n  t h e  Southern and Outer 
d i s t r i c t s ,  The combined catch of these two d i s t r i c t s  was only 121,000 pinks 
i n  1963, compared t o  2 . 1  mi l l ion and 1.0 mil l ion i n  1962 and 1964, respectively, 
A small catch of pinks (S2,OOO) was a l so  made i n  1963 i n  t he  Kamishak Bay dis-  
t r i c t ,  

From t h i s  catch his tory ,  it i s  c lea r  the  only s ign i f ican t  elements 
of t he  1965 pink salmon run w i l l  occur i n  the  Outer, Southern and Icamishak Bay 
d i s t r i c t s .  Further, a circumstance of moderate t o  good escapement coupled 
with above average survival  of progeny would be necessary t o  produce a 1965 
run. larger  than the  200,000-30G,000 l e v e l  of the  odd-year runs of 1957-1963. 
There is  no evidence from the  escapement o r  f r y  indices t h a t  unusually good 
circumstances d id  occur during t h i s  cycle, with the  possible exception of two 
streams i n  Kachemak Bay, Hmpy Creek and Tutka Lagoon Creek, 

METHODS OF STUDY 

Following the  Flarch 27, 19 64 ea r thq~ake  and tsunami, pre-emergent 
f r y  sampling was conducted in seven of the ten study streams, using the hydrau- 
l i c  sampler described by PlcNeil (19621, Gravel s h i f t  and freezing l e v e l  indi-  
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caters, which had been placed i n  the gravel  following spawning i n  t he  f a l l  of 
1963, were checked. Observations on these  two morta l i ty  f a c to r s  were accom- 
p l i shed  by burying perfora ted  ping pong b a l l s  and water f i l l e d  and capped g l a s s  
v i a l s  i n  v e r t i c a l  columns i n  the  spawning gravels .  The b a l l s  were painted  s i x  
d i f ferent  colors  t o  ind ica te  b u r i a l  depth and v i a l s  were placed a t  the  top and 
bottom of the  ping pong b a l l  columns. 

Broken v i a l s  ind ica te  f reez ing  condit ions,  and missing b a l l s  ind ica te  
gravel  s h i f t .  Thy depth of gravel  s h i f t  i s  determined by the  number of missing 
ba l l s ,  

DISCUSSION AND CONCLUSIONS 

Results  of examination of gravel  s h i f t  and f reezing ind ica to r s  i n  
the  gravels  of the  study streams a re  presented i n  Table 11, Gravel s h i f t  was 
noted i n  both Port  Dick streams where s h i f t  ind ica to r s  were placed. This gravel  
movement was a t t r i b u t e d  t o  t he  tsunami immediately following the  March 27 ,  1964 
earthquake, L i t t l e  o r  no gravel  s h i f t  was noted i n  the  th ree  o ther  streams 
containing s h i f t  ind ica to r  setups, A more de ta i l ed  discussion of these  f indings 
appears i n  a Department of Fish and Game repor t  on post-earthquake f i s h e r i e s  
evaluation i n  southern Cook I n l e t  (Davis, 1965) . 
TABLE 11. STREAMS, SAMPLE DATES AND NUMBER OF PING PONG BALL SETUPS FOR EACH STREAM STUDIED 

NUMmR PLANTING RECOVERY 
STREAM SETUPS DATE DATE RESULTS 

1. Humpy 23 12/30/63 4/8/64 Ind ica to rs  showed no gravel  s h i f t  o r  f r e e z i n g ,  

2. Tutka 20 12/15/63 4/23/64 I n d i c a t o r s  showed minor g rave l  s h i f t  (1-2 inches )  

i n  one a r e a ,  no f r e e z i n g .  

3 .  Seldovia  0 

4.  Por t  Graham 0 

5 ,  6 .  Windy Bay 0 

7. Rocky 17 12/18/63 4/17/& 

8. p o r t  ~ i c k  15 12/16/63 4/14/64 
Creek 

9. Middle Creek 0 

10. I s l a n d  Creek 20 12/16/63 4/15/64 

I n d i c a t o r  showed no grave l  s h i f t  o r  f r e e z i n g  
i n  the  sampled time per iod .  Extreme high water 
occurred before the  i n d i c a t o r s  were p laced  i n  
the  g rave l .  

I n d i c a t o r s  showed lower i n t e r t i d a l  zone sus  - 
t a i n e d  grave l  deposi t ion.  Upstream areas  had 
grave l  scouring.  

Visual observat ions  i n d i c a t e d  some grave l  
movement. 

I n t e r t i d a l  i n d i c a t o r s  not  loca ted .  Upstream 
se tups  covered by 2-3 inches of g rave l .  



Freezing l e v e l  v i a l  examination indicated t ha t  f reezing conditions 
i n  the  spawning gravels  d id  not occur i n  the  areas studied. 

The r e s u l t s  of pre-emergent f r y  sampling i n  1963 and 1964 a re  pre- 
sented i n  Table 1 2 ,  The 1964 sampling showed reduced l eve l s  of pink f r y  from 
those noted i n  1963 i n  a l l  streams sampled, These reductions were undoubtedly 
r e l a t ed  t o  simiPar reductions i n  escapement s i z e  as  noted i n  Table 2 but 
escapement-fry r a t i o s  were quite inconsistent .  Fai r  l eve l s  of f r y  were pro- 
duced by the Humpy Creek, Tutka Lagoon Creek and Seldovia River escapements, 
while l i t t l e  or  no pink salmon production could be detected i n  Rocky River and 
the  th ree  Port D i d c  streams. 

TABLE 12. PINK SALMON ESCAPEMENT AND PRE-EMERGENT FRY OBSERVATIONS I N  TEN STREAMS OF THE SOUTHERN 
AND OUTER DISTRICTS OF COOK INLET I N  1.963 AND 1964. 

1962 RUN 1963 RUll 
Stream Peak Escapement No. of Mean Fry Per Peak Escapement Measured Sample No. of Mean Fry P 

- Counts S m l e s  Sq. 14eter Counts Area (Sq. Meters) Samples Sq. Meter a - 

Humpy Creek 56,000 6 5 118.4 34,684 L/ 19,700 86 86.4 

7 ..a Lagoon Creek 30,000 13 139.9 10,000 4,600 26 72.3 

? ldovia River 50,000 28 231.4 15,000 12,000 3 5 84.3 

Port  Graham River 50,000 4 5 279.9 2,000 - - - - - - --..- 

k ~ d y  Bay ) - - ----- 3 , 000 4,500 - - ---- 
1 25,000 

t?indy Bay ) - - ----- 3,000 4,900 - - ---- 

F :ky River 200,000 - - -- - - - 12,000 --.. 26 0.0 

E 9.i Dick Creek 1 25 240 .0 16,000 7,600 18 5.4- 2/ 
) 

3 0 113 -0 1,000 1,500 31 0.0 2/ I s land  Cr., Port Dick) 55,000 

1 
I? idle C r . ,  Port Dick) 

Tntals  o r  Means 466,000 206 184.4 97,684 25 5 47.8 

JJ Weir count, including 18,250 females. 

2/ Also 31.2 chum f r y  per  square meter. 

2/ Also 60.0 chum f r y  pe r  square meter. 
Also 9 -5 chum f r y  per  square meter. 



Table 13  summarizes the  information avai lable  on t he  1965 pink salmon 
run of t h e  Southern and Outer d i s t r i c t s .  I n  managing the  r e l a t i v e l y  small 1963 
run (8-1/2 percent of 1962 run), the  Department r e s t r i c t e d  t he  catch t o  6 per-  
cent of t he  1962 catch, and thereby obtained an escapement 21pe rcen t  a s  l a rge  
a s  1962. Fa i r l y  good f r y  su rv iva l  i n  the  Icachemak Bay streams o f f s e t  disas- 
te rous  m or t a l i t i e s  i n  Rocky Bay and Port  Dic lc ,  y ie ld ing average f r y  densi ty f o r  
t he  study area  bf 26 percent of t h a t  noted i n  the  preceding year, Assuming 
no change i n  marine survival  between years, a pink salmon run s l i g h t l y  l a r g e r  
than i n  1963 i n  t he  Southern and Outer d i s t r i c t s  i s  indica ted  f o r  1965.  

TABLE 13. SUMMARY OF PINK SALMON CATCHES, ESCAPEMENT AND PRE-EMERGENT FRY ABUNDANCE RATIOS I N  
THE STUDY AREA, 1962-1963. 

10-Stiream Pre -emergent 
Spawning Year Catch Esc. Index Fry Density Return 10 Stream 

(Sa. Neter Means) Catch + Peak Escapement 

Ratio 63/62 0 -06 0 .21  0.26 



KODIM( AREA PINK SALFION FORECAST STUDIES 

Wallace H. Noerenberg 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Juneau, Alaska 

INTRODUCTION 

The i n i t i a l  year of extensive prc-emergent f r y  sampling i n  the  Kodiak 
area was reported by Roys (1964). The sanpling i n  the  spring of 1963 included 
20 streams i n  a l l  but the  Mainland d i s t r i c t  of the  Kodiak area. An average of 
15 pink salmon f r y  per square foot  were found i n  these 20 streams. While 
r e s u l t s  from stream t o  stream were qui te  variable,  most of the  major streams 
sampled had apparent high dens i t i es  of l i v e  fry.  Red River, f o r  example, 
averaged 25.4 f r y  per  square foot  i n  150 samples. Return runs t o  Red River 
and other streams i n  1964 was near all-time record numbers. 

Results of 1964 Sampling 

While sampling i n  t he  spring of 1964 was planned f o r  about t he  same 
l e v e l  as  i n  1963, but i n  a s l i g h t l y  d i f fe ren t  group of streams important dur- 
ing  odd-year spawning, only ha l f  of the  worlc was accomplished before the  March 
27 earthquake and seismic waves in terrupted a c t i v i t i e s .  Equipment i n  use was 
destroyed and the  bulk of the  de ta i l ed  data col lec ted were l o s t  with the  
sinking of the  Department vessel  C ,  L. Anderson. 

Table 14 l i s ts  the  10 streams which were completed p r io r  t o  FIarch 
27, with pink salmon f r y  l eve l s  observed i n  1964, and i n  previous years where 
available. The low l eve l s  of f r y  abundance apparent i n  t he  Chiniak Bay area  
(Buskin, American and Sid Olds Rivers) were undoubtedly fu r the r  reduced by 
tsunamic act ion on March 27, 1964, as waves severely t o r e  up most of the  lower 
streambeds. 

The main s ign of po t en t i a l  s t rength  i n  the  1965 adul t  pink run was 
detected i n  Uyak River, where very high dens i t i es  of f r y  were found. Early- 
run pink salmon i n  Dog Salmon Creek, Olga Bay were a l so  r e l a t i ve ly  abundant. 

The 1964 sampling was insuf f ic ien t  t o  provide a forecas t  of the  
1965 Kodiak pink s a h o n  run. However, with a r e l a t i ve ly  small escapement i n  
1963 and some losses  evident from tsunamic act ion,  t he  general outlook f o r  
1965 must be classed a s  f a i r  a t  bes t  and probably poor, 



TABLE 14. RESULTS OF PRE-EMERGENT PINK SALMON FRY SAMPLING I N  THE 
KODIAK AREA DURING MARC11 , 19 6 4, WITH COMPARATIVE RESULTS 
FROM 1962 AND 1963. 

Density of f ry  

Stream 
(per square meter) 

1962 1963 19 64 

Buskin River 

American River 

Sid Olds Creek 

Cannery Creek, Olga Bay 

Sharatin Creek 

Baumans Creek, Terror Bay 

Uganik River 

Terror River 

Uyak River 

Dog Salmon Creek, Olga Bay ----- ----- 182 -75 
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1963 PRINCE WILLIAM SOUND PINK SALMON 

APPENDIX A (Live Counts i n  Streams) 
Calculated 

S t  ,Z/ Week Endinns Season 
N O  Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9 / 8  9/15 9/22 Total  

I, EASTERN DISTRICT 
2 Hartney Creek 0 - 100 2300 43 20 

li Humpy Creek - 0 4080 9860 510 2250 - - 4500 - 
21 Rogue Creek 0 0 200 900 8C 0 0 4700 

o o 1200 13630 5000 2500 4000 29000 35 Koppen Creek - 49440 
4 1  Pass Creek 0 0 0 0 0 1200 44 20 

36 Sheep River 0 0 O -  1450 2600 3500 4000 16000 41340 

46 comfort Creek 0 150 700 800 1500 75 60 
48 Beartrap River 0 0 0 0 1000 5 600 
51  Olsen Creek 0 2 1520 1500 500 500 lfjoo 11410 
52 Control Creek 0 0 - 360 500 800 4000 5320 
54 Carlsen Creek 0 0 0 500 500 2340 
56 St. Matthews C r .  0 0 200 100 14850 19400 

65 Coho Creek 0 0 1000 6200 
76  I r i s h  Creek 300 - 1250 5000 9800 5220 1.5510 

80 Idhalen Creek 0 0 3800 - 6050 0 500 - 5 60 8360 LC 

83 Keta Creek 0 0 0 0 0 2% 2480 1 

87 Sunny River 0 0 0 0 - 2060 1750 37 20 
89 F i sh  Creek 0 0 O -  1200 0 2500 300 - 4040 6700 
99 Lagoon Creek 0 0 O F  1300 0 1000 100 2660 7260 

106 Gladhough Creek 100 2070 
115 Millard Creek 0 0 - 20 500 - 1400 2090y  
116 Duck River - 600 26000 23830 2000 36490 

117 Indian Creek 0 0 O -  2580 3500 5000 13000 4120 - 0 18580 
121 Levahakoff Creek 0 0 0 - 620 3000 0 600 609 0 
123 Gregorioff Creek 0 0 0 3500 3000 500 - 9 0 77'b0 
129 Vlasoff Creek 0 0 0 0 2200 2.E 7830 
133 Sawm%11 Creek 0 0 2120 0 2450 
143 Siwash Creek 0 0 11760 5500 0 15300 
150 Kaydas Creek 0 0 5 0 2000 0 2100 
152 Twin F a l l s  Creek 0 300 200 2210 
153 S t e l l a r  Creek 0 300 - 8180 11000 2000 80 - 21820 
Other Streams (66) 0 0 600 3090 4650 1400 1150 2970 6830 25990 21490 11550 2420 720 37340 

D i s t r i c t  Tota l  Z/ 0 11430 77550 4 6 0 ~ 0  50430 182290 67120 378050 
(97 Streams) 10 68020 50650 44770 204650 129670 19790 

A/ Ground counts underlined. From recsrds  m ~ i n t a i n e d  on small streams which had a t o t a l  of l e s s  than 2000 pinks i n  1963. Contains 
i n t e rp re t ed  da ta  where surveys lacking On c e r t a i n  weeks. Stream l i f e  f a c t o r  4.0 weeks, these calculated from stream l i f e  f ac to r  of 
2.5 weeks, 9 Stream m b e r i n g  revised i n  1962, 



1963 PRINCE WILLIAM SOUND PINK SALMON 

@PENDIX A. ( Cont . ) (Live Counts i n  Streams) 1/ 
Calc-ted 

st .g Weeg Endings Seasan 
No. Stream o r  Bay 6/23 6/30 7/7 7/14 71 21 7/28 8/4 8/11 , 8/18 8/25 9/1 9/8 9 9/22 Total  

11. NORTHERN DISTRICT 

224 Backyard Creek 
229 Cedar Creek 
234 Wells River 0 
241 Cannery Creek 0 
258 Jonah Creek 0 
264 Siwash River 0 
279 Canyon Creek 0 
Other Streams (37) d 0 

D i s t r i c t  Total 0 500 4760 17350 29 650 34800 9420 7777 1 

o 1600 15950 20520 33800 22550 35 20 W 
0 

1 

1/ Ground counts underlined; o thers  are a e r i a l  counts. 
From records maintained on small streams which had a t o t a l  of l e s s  than 2000 pinks each i n  1963. 

I/ Contains in t e rp re t ed  da ta  where surveys lacking on ce r t a in  weeks. 
44 Stream l i f e  f a c t o r  4.0 weeks, these calculated from stream l i f e  2.5 weeks. 

Stream numbering revised i n  1962. 



APPENDIX A ( Cont ) 

1963 PRINCE WILLIAM SOUND PINK SALMON 
(Live Counts i n  Streams) 

Calculated 
s t ,g  Wee@ Enanas  Season 
NO. Stream o r  Bag 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 T o t  a1 

111. COaHILL DISTRICT 

322 Coghi11 River 0 0 0 0 lo000 20000 34200 40000 588  57930 

Cther Streams (8 )  i?/ 2/ 0 0 0 0 0 0 0 0 1 ~ 8  1600 1250 650 270 150 1610 

3/ D i s t r i c t  Totals - 0 0 10000 35000 34300 41250 770 59540 
( 9  streams) O O 20000 35000 38600 20650 150 

Ground counts underlined; o ther  are a e r i a l  counts. 
From records maintained on small streams which had a t o t a l  of l e s s  than 2000 pinks each i n  1963. 
Contains in terpre ted  data where surveys lacking on c e r t d n  weeks. 
Stream l i f e  f a c t o r  4.0 weeks, these calculated from stream l i f e  of 2.5 weeks. 
Stream numbering revised i n  1962, 



1963 PRINCE WILLIAM SOUND PINK SALNON 
APPENDIX A ( cont . ) (Live Counts i n  Streams) 

Calculated 
S t  ,2/ Week EncUngs Season 
NO. Stream o r  Bag 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Tot a1 

I V  . NORTHWESTERN DISTRICT 

421 M i l l  Creek 
428 P i r a t e  Creek 
430 Meacham Creek 
432 Swanson Creek 
435 Logging Camp Creek 
450 Tebenkof Creek 
454 Halferty Creek 
455 Paulson Creek 
471 Wickett Creek 
476 Shrode Creek 
480 Mink Creek 
484 East Finger Creek 
485 West Finger Creek 
Cther Streams (361 

D i s t r i c t  Totals 1/ 0 0 7270 81450 149 250 185145 53105 294690 
(49 Streams) o 400 34400 144450 150900 114880 19860 

1/ Ground counts underlined; o thers  are a e r i a l  counts. 
2f Ppom records maintained on small streams which had a t o t a l  of less than 2000 pinks each i n  1963. 
23 Contains fn terpre ted  data where surveys lacking on ce r t a in  weeks. 

Stream l i f e  f a c t o r  4.0 weeks, these calculated from stream l f f e  2.5 weeks. 
2/ Stream numbering revised i n  1962, 



1963 PRINCE WILLXU1 SOUND PINK SALMON 

APPENDIX A ( Cant .) (Live Counts i n  Streams 1 1/ 
Calculated 

5/ St  .- Week Endings Seas on 

No . Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1. 9/8 9/15 9/22 Tot a1 

V. ESHANY DISTRICT 

510 Eshamy Lagoon 0 500 - 1050 2380 
510 Eshamy River 0 3000 - 3350 6540 
Cther Streams ( 7 )  0 0 0 0 0 0 0 400 lOC0 2150 1600 1160 680 400 3060 

D i s t r i c t  Totals  r/ 0 0 0 1000 4000 5400 3780 11980 
( 9  streams) o o o 2400 5650 5560 1300 

I/ Grcund counts underlined; o thers  a re  a e r i a l  counts. 
From records maintained on small streams which had a t o t a l  of l e s s  than 2000 pinks each i n  1963. 

r/ Contains i n t e rp re t ed  da ta  where surveys lacking on certain weeks. 
Stream l i f e  f a c t o r  4.0 weeks, these ca lcu la ted  from stream l i f e  of 2.5 weeks. 
Stream numbering revised i n  1962. 



1963 PRINCE WILLIAM SOUND PINK SALMON 

APPENDXX A. ( Conk ) (Live Counts i n  streams) L/ 
Calculated 

st ,2/ Iie e k Endings Season 
No, Stream o r  Bay 6/23 fY30 7/7 7/14 7/21 7/28 81'4 8/11 8/18 8/25 9/1 9/8. 9/15 9/22 Total  

V I  . SOUTHEASTERN DISTRICT 

603 ??wan Creek 0 0 0 - 5800 85 20 
608 Jackpot River 0 0 1400 0 7090 -4/ 
628 Chenega Creek 15_65 3550 
630 Banbridge Creek 0 100 200 1500 x.s 5860 
e ther  Streams ( 35) 1/ r/ 0 0 150 400 950 1090 1700 3420 6080 8400 5300 2920 1450 12770 

3 1  D f s t ~ P c t  Total  - 0 lo0 1550 2330 7970 24400 11420 3779 0 
139 streams) o 250 2600 3700 15480 18040 6550 

f2mnm.d counts underlined; o thers  are a e r i a l  counts. 

2f From records maintained on s m a l l  streams which had a t o t a l  of l e s s  than 2000 pinks each i n  1963. 
Contains In terpre ted  data where surveys lacking on ce r t a in  weeks. 
Stream l i f e  f ac to r  4.0 weeks, these calculated from stream l i f e  of 2.5 weeks. 

5/ Stream number revJsed i n  1962. 



1963 PRINCE WILLIAM SOUND PINK SALMON 

APPENDIX A ( Cont . ) (Live Counts i n  Streams ) 
Calculated 

St .  5/ Week Endings Season 
No. Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total  

I MONTAGUE DISTRICT 

703 C l a m  Beach Creek 
707 Macleod Creek 
736 Iti. Shore, Montague Is. 
'(39 Swamp Creek 
741 Chalmers River 
745 Wild Creek 
746 Schuman Creek 
747 Cabin Creek 
749 Shad Creek 
752 Stockdale Creek 
759 Rocky Creek 
770 Udall Creek 
775 Pautzke Creek 
t t he r  Streams (43) 1/ 

3/ D i s t r i c t  Totals - 0 400 2950 15060 12700 31730 10670 68710 
(56 Streams) 0 1450 4650 15700 55T.IpO 19000 5700 

Ground counts underlined; o the r s  are a e r i a l  counts. 
From records maintained on small, streams which had a t o t a l  of l e s s  than 2000 p h k s  each i n  1963. 

r/ Contains in t e rp re t ed  da ta  where surveys lacking on ce r t a in  weeks. 
Stream l i f e  f ac to r  4.0 weeks, these calculated from stream l l f e  2.5 weeks. 

$/ Stream numbering revised i n  1962. 



1963 PRINCE WILLI~ISOUEID PINK SALMON 

APPENDIX A ( ~ 0 n t .  (Live Counts i n  Streams) 
Calculated 

st .g Week Endings Season 
No. Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 81'4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total  

VIII. SOUTHEASTERN DISTRICT 
806 Dog Salmon Creek 0 - 

810 Gardm c r e w  0 0 0 0 500 2500 3400 

812 Nuchek Creek 0 0 500 2400 3.8000 14000 23000 4130 35490 
815 ConstantZne Creek 0 0 500 1600 4000 23000 40000 2 G  65840 
817 Deer Creek 0 0 0 6000 1244 0 
818 Juania Creek 0 0 0 0 5500 11560 
821 Brown Bear Creek 0 0 400 800 4000 9 680 
823 Johnstone Creek 0 0 2000 3200 
827 Baptain Creek 0 0 0 350 4600 5140 

828 Cook Creek 0 0 - 420 1200 2800 16300 18 69 0 
829 King Creek 0 0 0 0 0 1500 3000 

831 Double Creek 0 0 0 10000 10000 15000 26320 
834 Hardy Creek 0 0 0 2000 38000 35000 70800 , 
835 Scot t  Creek 0 0 0 0 10000 14000 19240 
836 Dahrs Creek 100 1000 3600 9500 9720 07 

837 Dan's Bay 0 1000 2500 2900 1 

839 Dan's Bay 0 0 300 3700 3700 
8 4 1 ~  Snake Creek 4800 4800 
844 Malcarka Creek 300 5000 8000 14700 15650 
847 Hawkins Creek 100 - 3500 10500 6000 18000 19860 
849 Rol l in  Creek 0 0 2800 3520 
850 Canoe Creek 100 1500 2200 4000 6910 
851 Zil lesenof f Creek 0 500 1200 2500 
856 Cedar Bay 0 300 200 2100 2840 
857 Cedar Bay 500 200 8100 9980 
861 Bernard Week 0 430 500 300 8510 109 20 
862 Clamdiggers Creek ZOO0 3.500 2520 3940 !.!/ 
863 Orca Creek 1500 5300 6040 7560 9' 
867 !bail Creek 4500 
Other Streams (21) 3~' 1250 4500 12670 11500 5090 1.650 100 15110 

D i s t r i c t  Tota l  z/ b 0 1400 61200 168250 230900 39940 417180 
(50 Streams) 0 0 12100 145000 284700 106206 10450 

Ground counts underlined; o the r s  are a e r i a l  counts. 

2/ From records maintained on small streams which had a t o t a l  of l e s s  than 2000 pinks each i n  1963. 
r/ Contains i n t e rp re t ed  data  where surveys lacking cn ce r t a in  weeks, 

Strearn l i f e  f a c t o r  4.0 weeks, these ca1culat;ed from stream l i f e  of 2.5 weeks. 

5/ Stream numbers revised i n  1962. 



1963 RECAPITULATION OF WEEKLY PINK SALMON COUNTS BY DISTRICT 
APPENDIX A. ( C0nt. ) (Uve  Councs i n  Streams) 

Calculated 

No, of Ife ek Endings Se ason 
~ t s .  M s t r i c t  6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total 

97 Eastern 0 10 11430 60820 77550 50650 46000 44770 50430 2@650 182290 129670 67120 19790 378050 

44 Northern 0 0 500 1600 4760 15950 17350 20520 29650 ' 33800 34800 22550 9420 3520 777rlo 

49 Northwestern 0 0 0 400 7270 34400 81450 144450 149250 150900 185145 114880 53105 19860 294 690 

39 Southwestern - 0 100 250 1550 2600 2330 3700 7970 15480 24400 18040 11420 6550 37790 

56 Montague - 0 400 1450 2950 4650 15060 15700 12700 51770 31730 19000 10670 5700 68710 
I 

o o o 1400 12100 61200 145000 168250 284700 230900 106260 39940 1.0450 
LU 

50 Southeastern - 4rp1.80 4-1 

1 

353 Prince William 0 12430 105480 259390 456550 735915 196225 1344710 
Sound TotaJ. 0 645 20 140350 411540 785550 436610 679 20 

f/ The counts were derived from 1086 a e r i a l  surveys and 185 ground surveys. Total surveys 1,271. 



1963 PRINCE WILLIAM SOUND CHUM SALMON 

APPENDIX B (Live Counts in Streams) r/ 
Calculated 

St.  Week E n d i n ~ s  Se asrn 

No. Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9 / ~  Tctal 

I. EASTERN DISTRICT 

21 Rogue Creek 0 0 
35 Koppen Creek 1000 0 
36 Sheep River 0 100 800 
48 Beartrap River 1500 
51 Olsen Creek 0 800 
80 Uhalen Creek 0 200 
83 Keta Creek 0 
37 Sunny River 
89 Fish Creek 0 300 0 

1 . ~ 6  Duck River 
117 Indian Creek 0 900 
'.23 Gregoriof f Creek 0 50 
L27 Naomoff River 
:!33 Sawmill Creek 0 500 
;35 Allison Creek 
145 Crooked Creek 0 
152 Twin F a l l s  Creek 0 
153 S t e l l a r  Creek 0 5 0 
Other Streams (38) z/ 400 1650 2570 

D-lstrict Totals r/ 2300 16120 66720 349 20 43670 25715 9590 148060 
( 5 6  Streams) 7.250 3 039 0 42330 26810 42030 15 69 2 6555 

Ground survey counts underlined; others  are a e r i a l  counts. 
Streams with l e s s  than 2000 chum salmon t o t a l  escapement. 

Z/ Contdns in terpre ted  data where surveys lacking cn ce r t a in  weeks. 
/ Stream l i f e  f a c t o r  2.5 weeks unless otherwise noted. 



3,965 PRXNCE WILLIAM SOUND CHUM SALMON 

APPENDIX B ( Cont . 1 (Live Counts i n  Streams) -1/ 
Calculated 

St. Week Endings Season 
No. Stream or Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Teta: 

IT. NORTHERN DISTRICT 

214 Long Creek 3.2JO- 3000 3700 10430 
216 Vanishing Creek 150 1400 2940 
229 Cedar Creek 0 0 600 1500 500 232 2410 
234 ?/ells River 0 4000 13500 - 13440 15000 21000 1500 3 10 - 40140 
Other Streams (27) 2-/ Z/ 20 150 520 1050 2175 3370 2900 3120 6910 5525 3230 1530 670 11610 

31  MstrLct Totals - 200 14450 16240 25870 10220 9305 279 0 68390 
(31 streams) 4420 15140 20925 31200 13610 5380 1220 

3/ Ground survey aownts underlined; others are aerfa l  counts, t 

2/ Streams with less than 2000 chum salmon t o t a l  escapement* LLI 
L!3 

Z/ Contains interpreted data where surveys lacking on cer ta in  weeks. 
Stream l i f e  fac tor  2.5 weeks unless otherwise qoted,, 

1 



1963 PRINCE WILLIAM SOUND CHUM SALMON 
APPENDIX B ( Cent. 1 (Live Counts i n  Streams ) 

Calculated 
St.  Meek Endinas Season 
NO r Stream or  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 T o t a l  

111, NORTHMSTERN AND COGHILL DISTRICTS 

322 Coghill River 
421 Mill Creek 
425 Hummer Creek 
432 Swanson Creek 
458 Parks Creek 
476 Shrode Creek 
480 Mink Creek 
484 East Finger Creek 
486 Twin Creek 
487 Kings River 
Other Streams (41) & 

0 

Distr ic t  Totals 590 10590 34100 52420 24090 7636 1430 114240 1 

(51 Streams) 14 00 9930 50550 55140 16720 4360 440 

L/ Ground survey counts underlined; other are ae r ia l  counts. 
Streams with Less than 2000 chum salmon t o t a l  escapement. 

Z/ ContaSns interpreted data where surveys lacking on certain weeks. 
Stream l i f e  factor  2,5 wehks unless otherwise noted, 



1963 PRINCE WILLIAM SOUND CHUM SALMON 
APPENDIX B i ( ~ o n t . )  (LLve ~cunts i n  Streams) 1/ 

Calculated 

S t *  Week Endings Season 
No. Stream o r  Bay 6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total 

I V .  ESHAMY-SOUTHW3STERN DISTRICTS 

0 2000 0 '55 613 Jackson Creek 21.90 

Other Streams (18) Z/ 0 100 250 600 1200 1240 650 1850 UOO 590 4 1  10 0 3130 

D i s t r i c t  Totals  z/ 0 1050 3200 650 U50 9 6 20 5320 

(17' streams) o 500 1600 2240 1850 690 60 

Ground survey counts underlined; others  a re  a e r i a l  counts. 
Streams with less than 2000 chum salmon t o t a l  escapement, 
ContaLns in terpre ted  da t a  where surveys lacking on c e r t d n  weeks, 
Stream l i f e  f a c t o r  2.5 weeks unless otherwise noted. 



1963 PRINCE WILLIAM SOUND CHUM SALMON 

APPENDIX B ( Cont . ) (Live Counts i n  Streams) 
Calculated 

S t ,  Week Endings Season 
No. Stream or Bay 6/23 $130 717 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total  

V. MONTAGUE DISTRICT 

739 Swamp Creek 0 500 0 4000 3500 5580 
741 Chalroers River 0 0 2000 1300 4800 5800 

Other Sfre ams ( 17) d Z/ o 0 o 0 o o 1760 2350 2650 1350 700 300 120 3690 

Di s t r i c t  Totals 0 100 500 7760 9950 3100 72O 15070 
(19 Streams) o 50 300 o 7150 6350 1700 

Ground survey ccrints underlined; o thers  are aerLal counts. 
Streams wlth l e s s  than 2000 chum salmon t o t a l  escapement. 

1/ Contains in t e rp re t ed  data where surveys lacking on ce r t a in  weeks, 
Stream l i f e  f ac to r  2.5 weeks unless otherwise noted. 



APPENDIX B ( COnt . ) 1963 PRINCE WILLIAM SOUND CHUM SALMON 
(Live Counts i n  S t r e m s )  

Calculated 

St .  Week Endings Season 
NO. S t r eamorBay  6/23 6/30 7/7 7/14 7/21 7/28 8 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total  

V I  . SOUTHE ASTERN DISTRICT 

815 Constantlne Creek 300 2500 3000 1100 1200 2500 500 500 72'0 7010 
821 Brown Bear Creek 0 1500 0 1.700 1000 200 2820 
835 Scot t  Creek 0 0 0 4-00 0 5000 4920 
Othex Streams (17) r/ 100 200 0 0 0 700 943 1000 2150 3400 2450 2350 610 270 5270 

D i s t r i c t  Totals  300 4000 3000 3840 5350 6500 1460 20020 
120 streams) 500 4000 3900 4500 9000 3070 620 

8 ~ 0 u n d  survey counts underlined; o thers  are a e r i a l  counts, 
Streams with l e s s  than 2000 chum salmon t o t a l  escapement, 
Contains i n t e rp re t ed  da ta  where surveys lacking on ce r t a in  weeks, 
Stream l i f e  f ac to r  2.5 weeks unless  otherwise noted.' 



19 63 RECAPITULATION OF tirEEKLY CHUM SALMON COUI\ITS BY DISTRICT 

APPENDIX B ( Cont.) (Live counts i n  Streams) L/ 
Calculated 

No. of Week Endings Seas on 
Sts .  D i s t r i c t  6/23 6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/22 Total  

56 Eastern 2300 7250 16120 $6390 66720 42330 34920 26810 43670 42030 25715 15692 9590 6555 1.b.8060 

31 Northern- 200 4420 14450 15140 16240 20925 25870 31200 10220 13610 9305 5380;  2790 1220 . 68390 
Coghill 

51 Northwestern- 590 1400 10590 9930 34100 50550 52420 55140 24090 16720 7636 4360 1430 440 114240 
Eshamy 

17 Southwestern --- 0 500 1050 1600 3200 2240 650 1850 1350 690 96 60 20 5320 

19 Montague --- 0 50 100 300 500 0 7760 7150 9950 6350 3100 1700 720 15070 

20 Southeastern 300 500 4000 4000 3000 3900 3840 4500 5350 9000 6500 3070 1460 6 20 20020 I 

F 
F 

I 

194 Prince 3390 45710 21 29 60 119 290 9 2330 56196 17030 371100 
blilli- Sound 

Total  13570 60610 121405 126060 92660 31698 9575 

The counts were derived from 1,086 a e r i a l  surveys and 185 ground surveys. Total  surveys 1,271. 



J.@ 62 REC APFS;TULATIOPI OF IJEEKLY Crliid SALIlGTU' COCPITS BY DZSTpilCT 

APPENDIX c (L?.ve Gounts i n  Streams 1 r/ 
CalcuXted 

No, of Week Endings Season 
Streams Di s t r i c t  6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 g / l  9/8 5 / 1 5 - 9 / 2 2  Total  - 

44 Eastern 3500 21210 34850 44250 59160 54090 52080 48610 51690 60120 64220 64150 38720 238680 

35 Northwe s t e r n  0 1400 6450 22800 42860 46720 44310 37760 21200 11250 4550 70c 100 96018 
b Coghill 

12 Southwestern 100 350 1550 2820 31.00 4810 4220 3 3090 1850 759 200 0 lij610 
& Eshamy 

7 Montague 0 0 0 500 2000 5690 8750 12800 16950 19600 19f@G 10450 4399 34 1.9 0 

15 Southeastern 20 0 500 3000 4300 7600 14850 U053 12960 LO100 10100 10200 10340 2040 39 690 ? 

132 Prince ~ i l l i a m  3950 56350 136220 141280 124089 111630 45250 
Sound Tota l  285 10 89820 145060 137039 125820 875 10 486858 

The t o t a l  counts were derived from 877' a e r i a l  surveys and 226 ground surveys, Total  surveys, 1,103, 



APPENDIX D 

1961 RECAPITULATION OF IfJEEKLY CHUM SALMON COUNTS BY DISTRICT _I/ 

Calculated 

No. of Week Endiv.i?s season 

Streams D i s t r i c t  7/1 7/8 7/15 7/22 7/29 8/5 8/12 8/19 8/26 9 / 2  9/9 9/16 9/23 Total 

53 Eastern 2240 31310 38180 4.6830 18830 17240 23470 37100 36390 30700 15860 5320 1500 117950 

26 Northern 350 3800 6600 9300 12150 14120 14550 13140 18180 19510 9530 4 3 0 0 .  500 50420 

34 Northwestern 0 5000 15600 14170 25710 39710 35800 20840 11210 6750 2000 550 0 70940 
& Coghill 

11 Southwestern 0 110 250 600 900 1180 1560 2510 1940 1480 900 330 70 4750 
& Eshamy 

14 Montague 0 0 100 430 9x0 4060 14700 21710 22920 10660 5680 3230 1540 34380 

18 Southeastern 500 4200 5700 5470 9260 14330 18900 22300 20980 23883 16410 10630 4470 62820 
1 

" -,- 
-. 0 

1 
158 Prince b ~ i l l i a m  3090 66930 67760 108980 111620 50380 8080 

Sound Total  44420 65800 90690 47600 92983 24360 341260 

Total  f i gu re s  s l i g h t l y  rev ised  from l i v e  counts i n  stream by d i s t r i c t ,  Refer t o  lTemorandum #5 by ti. H. No2renberg f o r  1961 
run f i r  revised estimates. 



1960 RECAPITULATION OF WEEKLY CHUM SALMON COUNTS BY DISTRICT 

APPENDIX E 
Calculated 

No. o f  lJeek Endings Season 
Streams Di s t r i c t  6/25 7 / 2  7/9 7/16 7/23 7/30 8/6 8/13 8/20 8/27 9 /3  9/10 9/17 ~ o t  a1 

38 Eastern 0 10x0 6355 20875 23246 24962 29084 26710 19876 19960 19420 16145 12805 92100 

23 Northern 0 259 2652 3600 6282 8550 9700 8120 6730 5750 4250 3<62 1650 $4729 

21 Northwestern 0 0 1230 7250 1-3365 18400 27800 17845 9675 5990 3520 995 375 40458 
& Coghill 

1 6  Southwestern 0 0 0 220 1333 -2735 2580 2295 1185 865 447 325 115 4800 
& Eshvny 

23 Montague 0 0 0 0 0 1375 2475 4050 8500 8385 9829 6730 3420 16782 

1 
14 southe as te rn  o o 0 l100 1870 2872 7750 8865 13570 11036 8230 5390 2770 23008 r- 

+ 

I 

U 5  Prince William 1269 33045 58894 67885 51946 33047 201877 
Sound T o t a l  0 10237 4609 6 79389 59486 45 69 6 21135 



APPENDIX F. AGE ANALYSIS OF 1964 CHUM SAWON,  PRINCE WILLIAM SOUND, 
C O ~ ~ R C I A L  CATCH, JULY 22-28 

MALES FEMALES 

Age Age 
AREA DATE 3 4 5 Tot a1 3 4 5  Total 

Part Wells' 7/22 1 10 -- 11 2 12 2 16 

Chenega 7/25 3 9 -- 1 2  3 11 -- 14 

Esther Island 7/25 2 14 1 17 2 10 1 13 

7/25 6 10 2 18 

Chenega Island 7/26 8 11 -- 19 

7/26 1 2  8 -- 20 

Point Helen 7/27 7 9 -- 16 

7/27 7 9 -- 16 

Esther Pass 7/27 8 7 1 16 

1/27 8 7 -- 15 

Chenega Island 7/28 12 5 -- 17 

Culross Island 7/28 5 8 1 14 

7/28 12 6 -- 18 

TOTALS 104 274 9 287 84 198 16 298 

PERCENT 36.24 60.63 3.14 28.79 66.44 5.37 



APPENDIX F. (Cwnt.) AGE ANALYSIS OF 1964 CHUM SALMON, PRINCE WILLIAM SOUND, 

COMMERCIAL CATCH, JULY 29-AUGUST 2 

MALES FEMALES 

Age Age 
AREA DATE 3 4 5 Tot a1 3 4 5 Total 

Chenega Island 7/29 11 7 -- 18 3 12 -- 15 

7/29 5 7 -- 12 2 9 -- 11 

Valdez Arm 7/29 3 12 -- 15 5 8 -- 13 

Esther Island 7/29 8 3 -- 1 I 10 6 -- 16 

PWt Etches 7/30 14 9 -.. 23 7 13 -., 20 

Chenega Island 7/30 5 8 -- 13 7 10 -.. 17 

Macleod 7/30 2 16 -- 18 3 11 ..- 14 

Galena 71'3 0 7 4 ..- 11 3 8 ..- 11 

Chenega Island 7/31 7 2 -- 9 7 4 11 

Port Ffdalgc 7/3 1 3 16 ..- 1-9 4 4 I 9 

P w t  Etdhes 7/3 1 8 12 -- 
7/3 1 7 12 -- 

Chenega Island 3 1  12 6 1 

Eaglek 7/3 1 3 8 -- 
7/3 1 4 13 -- 

Chenega Island 8/2 10 5 ..- 

8/2 11 6 -- 
8/2 10 4 -.. 



APPENDIX F . ( Cant ..) 

MALES FEMALES 

Ae;e Age 
m A  DATE 3 4 5 T o t a l  3 4 5 T o t  a1 

Macleod 8 / 2  3 10 -- 13 6 11 -- 17 

8/2 "- 15 *- 15 4 11 - .. 15 

Hanning Bay 8/2 1 6 -- 7 -- -- -- -- 

Chekrega Island 8/2 18 2 -- 20 14 4 -- 18 

TOTALS 183 243 4 4 3 0  162 233 5 4 0 0  



APPENDIX F. ( ~ o n t . )  AGE ANALYSIS OF 1964 CHUM SALMON, PRINCE WILLIAM SOUND, 
COMMERCIAL CATCH, AUGUST 3-7 

MALES FEMALES 

Age Age 
AREA DATE 3 4 5 Total 3 4 5 Tat  al 

Montague Island 8/3 11 6 -- 17 10 6 -- 16 

Nellie Juan 

Twa Moon Bay 8/5 5 11 1 17 4 16 - 20 

8 8/5 4 -- 12 9 4 -- 11 

Stockdale Harbor 8/5 10 5 - - 15 11 7 ..- 18 

8/5 6 9 1 16 8 6 -- 14 

Eaglek Bay 8/6 13 5 - - 18 13 8 -- 21 

8/6 6 10 - - 16 13 8 -- 21 

Two Moon Bay 8/6 9 9 -- 18 11 7 -- 18 

8/6 1 16 1 18 6 11 1 18 

Chenega Islane 8/7 8 14 -- 22 16 4 -- 20 

Eaglek Bay 8/7 11 4 2 17 11 6 -- 17 

8/7 1 2  7 -- 19 12 4 -- 16 

Unakwlk Inle t  817 3 8 - - 11 5 5 -- 10 

Long Bay 817 5 14 - - 19 9 8 1 18 

Jack Bay 817 9 7 -- 16 7 12 -- 19 

8/7 7 9 - - 16 12 6 -- 18 

TOTAL 

PERCENT 



APPENDIX F .  (Cont.) AGE ANALYSIS OF 1964 CHUM SALMON, PRINCE WILLIAM SOUND, 

COMPIERCIAL CATCH, AUGUST 1.0-16 

MALES FEMALES 

Age Age 
AREA DATE 3 4 5 Tota l  3 4 5 T o t a l  

Unakwik I n l e t  8/10 9 10 - - 19 8 10 - - 18 

Valdez A r m  8/10 5 15 - - 20 8 I1 - - 19 

Sawmill Bay 8/14 12 8 -- 20 3 16 - - 19 

P o r t  Etches 8/14 13 1 - - 14 12 -- -- 12 

TOTALS 84 5 0 - - 134 67 63 - .. 130 

PERCENT 62.69 37.31 51-54 48.46 

GRAND TOTALS ALL FISHERIES 

TOTALS 542 659 19 1,120 511 646 28 1,185 



APPENDIX G. AGE ANALYSIS OF 1964 CIIUM SALMON, PRINCE LiILLIAM SOUND 
SPAWNING GROUNDS 

Stream MALES FEMALES 
S t .  Classi- k e  Age 
No. Name Are a Date f i c a t i o n  3 4 5 Tot a1  3 4 5 To 

35 Koppen Creek Sheep Bay 7/28 E 1 15 2 17 2 11 2 1 

52 Control Creek Olsen Bay 7/29 E -- 8 1 9 -- 5 4 

89 Fish Creek Port Fidalgo 8/2 E 2 15 2 19 1 10 3 11 

117 Indian Creek Galena Bay 8/4 E 2 15 4 21 -- 11 4 1' 

Indian Creek Galena Bay 8/4 E 1. 13 2 16 -- 14- 3 1' 

123 ~ r e g o r i d r f  Jack Bay 8/5 X - - 18 -- 18 1 13 -- 1 1  

153 S t e l l a r  Creek Sawmill Bay 8/5 M -- 10 3 13 -- 15 2 1' 

234 Wells River \$ells aay 8/6 E -- 12 4 16 3 11 5 I! 

432 Swanson Creek Pigot Bay 8/8 E -.. 17 2 19 - - 16 3 1: 
( r i g h t  forlc) 

35 Koppen Creek Sneep Bay 8/15 E 2 13 2 17 - - 14 4 I( 

36 Sheep River Sheep Ba.y 8/15 S 1 11 4 16 2 12 5 1: 

55 Koppen Creek Sheep Bag 8/15 E 5 11 1 4 - 2( 17 2 14 

20 Sprlng Creek Simpson Bay 8/21 E 5 10 1 16 5 12 -- l i  

48 Beartrap R. Beartrap Bay 8/24 E 3 9 2 14 3 6 2 11  

473 Wose Goose Bay 9/3 M 6 5 -- 11 5 2 -- 'i 

741 Chalmers R. Port Chalmers 9/6 L 6 10 -- I. 6 6 11 -- 1 7  

815 Constantine Constantine ~ b r  .9/8 M 6 12 -- 18 3 14 -- 1 7  

83 Keta Creek Port Fidalgo 9/9 L 8 13 4 25 8 13 4 25 

87 Sunny River Port Fidalgo 9/10 L 5 11 -- 16 3 12 -- 15 

116 Duck River Galena Bay 9/10 PI 7 8 1 16 3 9 -- 12 

152 Twin Fa l l s  Sawmill Bay 9/11 L 6 l o  1 17 4 13 1 18 

TOTAB 66 253 40 359 43 233 52 328 
PERCENT - 18.38 70.74 11.14 13.11 71.04 15.85 

SEXES COMBiNED (percentages only) 

Number 109 486 92 687 
Percent 15 71 14 100 



APPENDIX H. COf?BI lED 1964 CHUM SALMON AGE ANALYSIS ,  P R I N C E  kJILLIAM SOUND, 
SAMPLES I N  CATCH AND SPAVINING GROUND 

PERCENT AGE CONPOSITION 

MALE FEMALE CaMBINED 

Age Age Age 
Source of ~ampi'es 3 4 5 3 4 5 3 4 5 

Fishery Catches 44 54 2 4 3 5 5 2 44 54 2 

Spawning Ground 18 71 11 17 7 1 16 15 71 14 

- - 

Estimated Tota l  Run- I/ 25 65 10 21 65 14 23 65 12 

1/ Late se ine  opening and xninimal f i she ry  on 1964 stocks. Total  run est imated t o  be composed 
of  l/3 catch, 2/3 escapement; therefore  egeapement age catnpositirn weighted double i n  Che 
t o t a l  f i gu re s ,  
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1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
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